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::;;'o;'..rit.lor.  rotrl-'v;!''. ,  •.■aich  hcG  tVAciltior.ully  incluJod  index in£  r.ncl  ubcitmctin^ 
GJi-lvitloG,  ic  clc:-.  ..0  c.'ily  one  of  the  najor  functicnc  in  on  infor.r.ation 

f; 

/■  r.ore  broadly  c  ...•.ce-ytuallzcd  inforr.:ation  rynten  chould  provide  control  over 
r.oro  varied  r.r.d  co.'.plox  functions,  such  es  those  Involved  in  problem-oolvlri^. 
Iherv^forc,  rc-c.arcn  activities  In  this  area,  •which  have  up  to  nov  boon  labelled 
vvs  infor.-.r.tion  retrieval  ctudlco,  vill  bo  diccuesed  in  this  report  freer,  the  icorc 
co;T.prchcnEivo  vio-xpoint  of  an  "ir/iOiv.ation  r.-.ana£;c.r.ont"  eyotcsi. 


A  Gtatc-of-t'.:e-art  study  in  the  ihfvCr;.-.ation  i.-.anay.e.'-cnt  area  vas  undertaken  since 
T.articipa'v.io.’'.  in  this  rapidly'  crevins  field  shcruld  be  based  cn  dou..1  decisic/.-;.'; 
regard inc  the  content  crocs  as  veil  as  the  r.ethods  end  techniq.uoo  which  are  to 
be  applied.  In  this  first  report,  a  synopsis  of  research  orsanizationc  unci 
tlioir  spcnsora  is  presented.  In  addition,  several  classification  cyntcros  of 
the  v...rlra,!3  fuiictlons  of  an  Inforsiation  raccasutent  syctea  are  described  and 
c'/nluatcd.  Trends  which  Indicate  the  direction  in  which  the  field  1b  movins 
arc  outlined. 
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It  har-  become  increasingly  clear  that  the  presently  used  concept  of  "infonnation 
retrieval"  is  no  longer  adequate  to  explain  the  full  scope  of  the  area.  All  too 
frequently  "infoimation  retrieval"  has  become  synonymous  with  document  storage 
and  retrieval  and  the  most  attention^  therefore,  has  been  centered  around  the 
mechanical  and  data  processing  aspects  of  theoe  libraiy  type  functions.  To 
satisfy  a  wide  variety  of  criteria  (for  instance,  information  requirements  for 
c  'ficient  decision  making)  a  more  ccsnprehensive  conceptualization  aiust  be  pro¬ 
vided  \diich  gives  proper  emphasis  to: 

1.  User  information  requirements  as  a  basis  for  selection  of  clata  for 
input  to  the  Information  system. 

2.  Computer  capability  to  reorganize  and  manipulate  the  stored  facts. 

3.  Closing  of  the  linguistic  gaps  (human  vs.  compiter  language)  between 
man  and  computer  in  relation  to  the  formulation  of  requests. 

In  addition  to  perfoiming  retrieval  functions,  a  syst^  based  on  these  broader 
concepts  would  provirle  control  over  more  varied  functions,  c.g.,  those  involved 
in  problem-solving,  and,  therefore,  would  more  appropriately  be  colled  an  "inf or- 
mation  management"  system.  An  Infoimation  management  system  differs  from  an 
information  retrieval  system  in  two  major  ways;  (l)  The  infoimatioii  retrieval 
system  includes  only  a  limited  number  of  functions,  and  the  major  accent  is 
placed  on  the  search  for  a  previously  stored  document  or  fact,  whereas  the  in¬ 
formation  management  system  encompasses  the  whole  spectrum  of  information  hand¬ 
ling  functions;  How  the  infoimation  which  the  system  handles  is  used  determines 
its  selection,  its  format  for  input,  storage  and  inquiry  as  well  as  the  seareli 
strategies  employed.  (2)  In  addition,  the  kind  of  functions  which  an  informa¬ 
tion  managanent  system  is  able  to  handle  are  more  complex.  Again  depending 
upon  the  use  to  which  the  information  is  put,  the  system  will  be  able  to  have 

- 

Term  Introduced  in  Information  Management  -  Long  Range  Planning  Report,' 
Stanford  Research  Institute,  Menlo  Park,  California  -  Report  39.'  February  i960. 
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reorganization  features  such  as  correlation  of  facts,  autranatic  modification 
of  its  memory  system  (updating  and  purging,  often  called  retrospective  indexing) 
and  its  executive  program  according  to  pre-established  rules. 

Although  retrospective  indexing  researcn  has  recently  been  conducted  under  the 
label  of  information  retrieval,  it  really  represents  a  more  dynamic  and  complex 
itinction.  The  growing  interest  in  this  research  attests  to  the  need  for  a 
reconceptualization.  The  more  inclusive  term  will  be  used  here  to  refer  to 
this  more  comprehensively  conceptualized  field. 

FURPOSS 

Research  on  information  management  systems  has  mushroomed  during  the  past  decade. 
The  major  factors  which  are  involved  with  this  phenomenal  growth  rate  have  to  do 
with  aspects  of  the  growing  complexity  of  civilization: 

.  growing  volume  of  technological  and  scientific  information; 

.  increasing  shortage  of  technical  manpower; 

duplication  of  scientific  and  technological  efforts; 

.  increased  cost  of  research; 

increasing  awareness  of  man's  memory  limitations  with  respect  to 
pertinent  information  for  problem  solving; 

need  for  rapidly  accessible,  accurate,  and  up-to-date  information  for 
decision  making  and  exchange  of  ideas  and  facts. 

Most  of  the  above  factors  represent  the  principal  goals  toward  vdiich  research 
efforts  in  the  information  management  field  are  directed.  These  goals  will 
serve  as  a  basis  for  a  criterion  framework  which  will  have  to  be  considered 
for  the  evaluation  of  research  activities. 

To  engage  in  research  and  development  on  specific  aspects  of  information  man- 
eigement,  it  is  not  enough  to  know  something  about  the  content  matter  of  the 
parcicular  area  under  explorat.'.on ;  one  must  also  become  familiar  with  the 
DiCthods  and  techniques  being  used  and  t  veloped  throughout  the  entire  rapidly 
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growing  field.  Current  research  trends  need  to  be  analyzed  so  that  the  direc¬ 
tions  in  which  the  field  is  to  move  can  be  consciously  chosen.  To  satisfy 
these  information  needs  an  ongoing  state-of-the-art  study  has  been  started. 

After  a  preliminary  exploration  cf  the  nature  of  the  information  management 
problems,  the  first  step  was  to  assess  the  nuike-up  of  the  community  within 
which  research  progi-ams  are  being  developed.  Further  steps  will  include  a 
more  intensive  and  continuously  updated  picture  of  content,  locations,  site, 
quality,  and  sponsorship  of  research  efforts,  as  well  as  the  identification 
of  problem  areas  and  trends  At  information  on  additional  programs  and  new 
facets  is  added,  the  initial  framework  developed  for  studying  this  field  may 
have  to  be  reorganized  to  fit  changing  ideas  and  new  technology;  basic 
criteria  such  as  rigor,  economy,  simplicity,  adaptability,  and  con^jactness 
used  to  evaluate  the  research  may  also  have  to  be  identified.  This  reorganiza¬ 
tion  of  the  conceptual  framework  and  the  modification  and  re-weighting  of  the 
criteria  will  be  part  of  the  ongoing  assessment  of  the  state-of-the-art. 

METHODS 

The  methods  employed  in  conducting  this  ongoing  study  include  the  collection 
of  written  or  spoken  information  about  ongoing  or  planned  efforts,  participa¬ 
tion  in  symposia  and  conventions  of  the  information  maneigement  research  com¬ 
munity,  and  the  development  and  application  of  the  criterion  framework  for 
evaluating  the  quality  and  the  trends  of  the  research  efforts. 

In  analyzing  the  changing  research  picture,  the  most  difficult  task  is  the 
assessment  of  the  size  of  current  efforts.  Many  organizations  are  hesitant 
to  give  out  specific  information  concerning  numbers  of  personnel  and  dollars 
emended  on  particular  projects.  In  addition,  the  overhead  figures  are  not 
cOTputed  on  a  comparable  basis  ani?  the  ratio  of  professional  to  support  staff 
is  not  readily  available-  Frequer-ziy,  efforts  in  this  field  are  deeply  em¬ 
bedded  in  the  context  of  projects  labeled  simulation  and  modeling,  man-machine 
integration,  operations  research,  and  systems  analysis  ar.l  design;  thus  makir»g 
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the  task  of  identifying  costs  cf  research  and  development  pertinent  to  this 
study  area  an  additionally  difficult  one.  Nevertheless,  some  useful  informa¬ 
tion  is  available  and  can  be  translated  into  report  format,  although  this 
infonnation  cannot  presently  be  stated  in  a  very  precise  manner.  Hopefully, 
the  volume  of  available  inforrmition  will  increase  as  the  amount  of  research 
and  development  work  in  this  area  increases  and  as  SDC  personnel  become  better 
acquainted  with  sponsors  and  researchers  who  have  vested  interests  in  the 
infonnation  management  field. 

ORGANIZATION  OF  RESEARCH  ACTIVITIES 

In  discussing  research  activities,  there  is  the  problem  of  how  to  meaningfully 
categorize  the  work  that  is  being  done  in  the  information  .manage.ment  field.  As 
.mentioned,  in  the  introduction,  u  broader  framework  than  has  ocen  used  in  the 
past  needs  to  be  developed  for  this  purpose.  Such  a  framework  shcula  take  into 
cons idei-at ion  the  five  major  information  management  functions  shown  in  Figure  1. 

Figure  1  contains  a  simplified  dieigraiii  describing  the  flovr  of  information  manage¬ 
ment  functions  in  an  information  management  .model.  The  first  two  functions  are 
selection  (l)  and  reduction  (2)  of  information.  Information  which  is  eventually 
used  for  problem-solving,  decision-making,  research,  etc.  is  selected  for  input 
to  the  store  from  the  extensive  resejrvoir  of  ideas  and  facts  generated  by  scien¬ 
tific,  technical  and  professional  personnel.  This  .information  is  either  stored 
in  natural  langiaage  or  reduced  to  a  special  language  format  by  indexing  or  ab¬ 
stracting  techniques.  Tne  next  three  functions  concern  storage  (3),  search 
strategy  (i*),  and  t.he  formulation  of  requests  (^).  The  requester  may  ask  the 
computer  to  produce  a  list  of  documents  or  facts  containing  information  he  needs 
for  problem-solving  or  he  may  want  the  computer  to  manipuiate  the  stored  data 
so  tliat  relationships  of  the  data  may  bring  to  light  information  which  was  net 
previously  known.  Such  requests  may  be  foimulated  by  several  methods:  the 
requester  may  be  able  to  make  Inquiries  to  the  computer  in  natural  language 
and,  through  several  conversations  (teaching  machine  or  other  methods),  the 
questions  may  become  more  precise;  or  he  may  have  tc  add  to  hi.j  own  vocabulary 
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the  languap,e  of  the  infomation  nanageisent  syston!.  A  dicadvantage  of  the  latter 
method  is  that  the  searcher  is  forced  to  think  like  the  indexer  and  thus  the 
degree  of  creativity  of  searching  techniques  is  limited  to  parameters  forereen 
by  the  indexer.  A  combi  notion  of  these  tvo  methods  may  hold  the  best  promise 
for  optimum  man-machine  interaction;  thus  the  car.putcr  can  at  increasingly  so¬ 
phisticated  levels  learn  to  duplicate  intellectual  processes  leading  to  dis¬ 
covery  as  it  browses  through  a  bread  range  of  data  with  pui^pose  and  the  capacity 
to  correlate  frets. 


llie  ways  in  which  the  above  functions  are  fulfilled  are  detennined  by  (i)  the 
user  needs  and  (2;  the  technological  {equipment  and  system  design)  feasibility 
of  implementing  the  methods  which  are  to  implement  these  user  needs.  'Phe  out¬ 
put  products  which  the  information  manage.ment  system  provides  for  the  user  maj 
•c  retrieved  document-^  and  facts,  or  new  concepts,  wiiich  the  computer  found 
and  compiled  by  .manipulating  configurations  of  facts  contained  in  its  store. 


It  is  difficult  to  divide  the  input/output  cycle  of  an  information  management 
model  into  distinctly  separate  procedures  cr  subsystems  since  most  of  the  func¬ 
tions  are  interdependent.  However,  to  discuss  present  research  activities  and 
so  decide  the  direction  of  future  efforts,  the  information  management  system 
must  be  analysed  into  meaningful  parts.  For  this  purpose,  the  categories  which 
have  served  as  a  traditional  reporting  framework  duri.ng  Ihe  years  since  19'+3 
will  be  modified  and  reorganised.  This  is  only  an  interim  step  leading  even¬ 
tually  to  the  development  of  .a  set  of  categories  which  is  more  in  xeepiing  with 
the  description  cf  the  five  functions  mentioned  above.  It  is  not  feasible  to 
,:o  to  this  future  schema  now  because  current  research  and  development  work  in 
this  field  is  not  usually  reported  in  these  terms.  It  is  hoped,  however,  that 
this  new  schema  will  net  only  provide  a  more  nea.^.ingful  report  framework,  but 
will  also  aid  in  defining  more  clearly  the  direction  which  research  and  develop¬ 
ment  work  in  this  field  should  take. 


'ilie  following  discussion  explains  why  and  how  the  four  interim  categories  were 
developed  from  the  categcries  into  which  research  has  been  classified  previously. 
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These  t'cwr  interim  categories  will  hopefully  provide  a  meaningful  bridge  to  a 
proposed  future  schema  which  will  be  discussed  later  in  this  report.  Bils 
future  schema  will  treat  the  five  functions  as  the  basic  categories;  and  for 
each  of  these  iUnctions,  considerations  of  user  needs  and  equipment  research 
become  retjuJ  rements  and  constraints  to  the  information  management  model. 

'Hie  National  Science  Foundation,  which  has  been  the  pioneer  in  the  fle3.d,  has 

been  publishing  biannual  cunmaries  of  "current'*  research  and  development  actl- 

.^tles  since  19^8;  in  their  reports,  the  research  has  been  classified  into  the 

following  five  categories: 

1.  Information  Needs  ar.d  Uses 
?..  Information  Storage  and  Retrieval 
3.  Mechanical  Translation 
U,  Kqulpment 

5.  iotentially  Related  Research 

Ihe  disproportionate  growth  of  category  5  shows  that  the  scope  of  the  area  la 
widening,  and  by  now  this  collection  of  studies  has  all  the  earmarks  of  a 
"miscellaneous"  category.  When  the  studies  Included  in  this  category  are 
sorted  out,  it  becomes  evident  that  a  redefinition  of  several  other  categories 
has  become  overdue.  For  instance,  three  of  the  areas  subsumed  under  "Potentially 
Related  Research"  -  Character  and  Pattern  Recognition,  Speech  Anedysis,  and 
Linguistic  and  Lexico-graphic  Research  -  can  be  classified  as  indexing  and 
abstracting  processes.  They  can  also  be  subsumed  under  the  Fomulatlon  of 
Requests  and  are  closely  connected  with  Search  Strategies  (see  Figure  1.). 

These  topics  as  well  as  the  research  in  Artificial  Intelligence  and  those 
categorized  as  Psychological  Studies  (also  listed  under  "Potentially  Relatf3d 
Hesearch")  are  no  longer  potentially  related.  They  have  become  a  very  core  of 
the  research  field. 

On  the  basis  of  current  research  and  development  activities,  a  regrouping  of 
functions  is  urgently  needed  at  this  time.  Furthermore,  due  to  the  "in  flux" 
nature  of  this  new  field,  the  interrelationship  of  the  above  topics  should  be 
periodically  re-evuluated.  ^.50  discemablc  trends  which  Indicate  that  a  change 
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Jn  coni^opt.ufi.l  J /.ntjon  or  Uio  ;;yr,i,pin  in  calJA-d  for  also  indicate  cost  directions 
which  the  information  management  research  will  take  in  the  future.  It  is, 
therefore,  necessary  to  provide  a  conceptual  framework  with  the  flexibility 
necessary  for  updating  the  emerging  schema.  The  predictions  for  future  direc¬ 
tion  and  a  preview  of  the  next  Iramework  will  be  discussed  ar.d  doevunented  more 
fully  in  the  section /on  trends.  For  the  present  synopsis,  the  research  activi¬ 
ties  in  the  information  management  area  arc  divided  into  Ibur  major  categories: 

1.  User  Requirements  and  Needs  (including  selection  of  information) 

2.  Reduction  (indexing,  abstracting  and  storage) 

3.  Search  Strategy  (including  formulation  of  requests,  translation) 

U.  Equii'<ment 

The  first  category,  "User  Requirements  and  Needs,"  includes  studies  (such  is 
surveys)  on  user  groups  with  respect  to  their  needs  for  formally  or  informally 
obtainable  infonnation,  publication  studies  (kind  and  quantity  of  published 
material  with  or  without  user  evaluation  of  its  usefulness),  studies  on  cem- 
nunlcation  processes,  etc.  Many  of  these  studies  serve  to  clarify  the  criteria 
for  selecting  ideas,  hypotheses,  questions,  and  facts  to  be  entered  into  the 
information  store. 

The  second  category,  "Reduction,"  includes  studies  covering  the  data  reduction 
process  through  which  selectcil  material  is  prepared  for  input  to  the  computer 
either  by  manual  or  machine  abstracting  or  indexing  techniques. 

The  thii'd  category,  "Search  Strategy,"  includes  studies  on  search  strategy  as 
well  as  linguistics,  parts  of  artificial  intelligence  and  mechanical  transla¬ 
tion.  Mechanical  translation  nay  also  apply  to  the  "Reduction"  category.  It 
was  included  here  because  the  concept  of  search  strategy  is  defined  to  be 
broader  than  Just  "retrieval."  Ibe  computer  not  only  searches  and  retrieves 
facts  and  documents  but,  by  maiiipulating  the  data,  performs  a  more  sophisticated 
function;  it  may  eventually  be  able  not  only  to  update  but  to  change  ita  own 
stored  data  configurations.  Most  of  the  linguistic  research  has  a  direct 
application  to  the  formulation  of  the  requests  for  information  and  to  the  ways 
in  which  the  computer  searches  for  it  or  correlates  the  existing  information  to 
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answer  the  question  of  the  user. 

The  fourth  category >  "Equipment,"  inclijdes  at  this  tine  a  gamut  of  studies  on 
e(3ui})raent.  Although  these  studies  emphasize  the  hardware  more  than  the  soft¬ 
ware  approach,  the  strictly  hardware  approach  to  infomation  nanageaent  problems 
is  generally  on  the  decline.  Equipment  research  is  being  conducted  more  in  the 
context  of  broader  iniomation  meinagement  problems.  However,  the  number  of 
studies  3ho\dng  the  development  and  refinement  of  very  specific  equipment  is 
still  sizeable,  requiring  a  separate  category  at  this  tine. 

The  follow: ng  four  tables  represent  a  brief  synopsis  of  the  agencies,  names  of 
contact  people,  available  at  this  time,  research  topics,  sponsorship,  and  esti¬ 
mates  of  the  size  of  the  research  effort. 
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Table  3.  SEARCH  STRATEGY  (INCLUDING  LINGUISTIC  RESEAROT) 

(CONTINUED) 


J.  L.  Pike  Dept,  of  Navy 

fitaall  a  estljaated  to  be  under  $^00^000;  Medlimi  »  estimated  to  be  frem  $500,000  to  $1,000,000; 
large  «  estimated  to  be  over  $1,000,000. 
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CHAI^ACTERISTICS  OF  STONSORSHIF  OF  HfiSLAlCH 

Table  5  presents  a  synopsis  of  what  is  cxirrentiy  knovn  about  the  ruajor  organi¬ 
zations  which  sponsor  research  in  the  information  management  field.  Several 
of  these  organizations  also  support  In-house  research  activities  in  this  area. 
However,  this  analysis  includes  only  their  support  of  research  efforts  outside 
the  agency.  In  addition  to  the  sr>onsors  listed  in  I'able  5.  there  are  numerous 

f 

sponsors  who  were  not  listed  and  who  are  supporting  only  on**  outside  effort  on 
a  budget  less  than  ^50,G(X)  per  year,  ihe  fact  that  many  minor  sponsor.s  are 
involved  in  small  research  projects  emphasizes  not  only  the  ^.rowing  interest 
in  this  tyx)e  of  research  but  also  a  certain  degree  of  fractionation. 

The  most  important  characteristic  of  the  finding  of  research  activities  i.n 
information  management  is  that  of  joix.t  sponsorship,  rnis  fact  has  far- 
reaching  implications  for  organizations  who  are  pi  arming  a  major  invoivement 
in  the  field. 

The  estimates  of  the  size  of  support  did  not  vary  by  suv^nsor  from  Ijoi  t..  vhal 
ib  knov'n  at  this  time  about  191^.  This  means  that  the  furidiiig  remained  rela¬ 
tively  oonstan"  within  the  small,  mediun,  and  large  fi.oancial  support  categoric 
The  number  cf  studies,  novever,  has  increased  for  several  sponsoring  ager<cies, 
implying  a  deci-ease  of  support  folds  per  study.  The  aggi’egate  siur.  of  support 
in  no  case  was  estiui&ted  to  exceed  tTi.*}  .million;  many  of  the  support  estimates 
hover  around  the  million  dollar  figure,  'fhe  UoAP'  and  l).S,  Army  seem  to  be 
providing  the  largest'  euppert  for  inforiruition  management  research. 
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Larro  -  Frc::  0500,000  -  $2,500,000 
;-;cdiua  -  rrcra  $  50,000  -  $  500,000 

-  Ur;dsr$  50,000 


Scrarcca  of  Data:  National  Science  Pcrondation,  other  descriptions  of  research 

prearans  and  conversations  vlth  resource  personnel  in  the 
field. 
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U.S.  Air  Force  (jointly  with  other  sponsors 
Unspecified 

Aeronautical  Systems  Civ. 

(Microwave  Tech.  Section) 

Aeronautical  Systoas  Cocmand 
Air  Materiel  Canmand 
ARDC 

Cambz'id^e  Research  Lab. 

Office  of  Scientific  Res^ 

Ihe  RAI®  Corporation 

Rome  Air  Development  Center 

Wright  Air  Bevelopnor.t  Division 


U.S.  Anny  (jointly  with  ether  sponsors) 

Un8x?ttCified  (together  with  Air  Force. 
Navy,  Weather  Bureau  &  NS?) 

European  Research  Office 

OACSI-(Office  of  Aset.  Chief  of 
Intell.igence)  (ACSI-matic  -  RCA) 

Office  of  Ordiiance  Research 
(jointly  with  U.S.  Signal  Corps) 

Office  of  the  Surgeon  General 
(University  of  Marj'land) 

Research  Office 

Signal  Corps 


i  Research  &  Developnent  leb. 


Large  -  Froa  3500,000  -  ^,500,000 
Itediua  -  Froo  $  50,000  -  4  500,000 
aaaU  -  Under  $  50,000 
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TRENDS 

Before  t^leoussing  the  aajor,  basic  trends  vhich  emerge  frcjm  this  study  and  their 
implications,  several  problem  areas  vhich  are  receiving  Increased  attention  and 
emphasis  should  be  mentioned.  The  publication  lag  of  technical  and  scientific 
infoztnaticm  is  a  problem  vhich  may  be  alleviated  through  infomation  management 
reseaardi;  this  lag  also  becomes  a  serious  stumbling-bloch  to  efficient  and  timely 
utilization  of  the  findings  of  research  activltic"  in  this  fast-moving  field.  As 
a  result,  much  duplication  of  effort  occurs.  Jn  addition,  due  to  the  relative 
newness  and  fluidity  of  the  field,  the  quality  of  research  reports  is  poor.  In¬ 
formation  about  the  general  purposes,  specific  criteria,  the  methodology  and 
findings  is  seldom  clearly  and  explicitly  stated.  These  difficulties  are  due 
mainly  to  the  larger  number  of  exploratory  rather  than  rese€a*ch  studies.  How¬ 
ever,  work  is  in  progress  at  least  to  change  the  report  format  of  studies  to 
provide  more  precise  Information. 

Another  emphasis  which  is  worth  mentioning  is  the  increased  evidence  cf  interest 
In  information  management  In  countries  other  than  the  United  States.  However, 
there  seems  to  be  much  duplication  of  effort  between  the  foreign  and  American 
research.  If  American  investigators  are  able  to  disseminate  published  resTilts 
of  reseeurch,  update  them  and  explain  them  cleeurly,  other  countries  may  be  able 
to  use  the  work  as  a  starting  point  rather  than  having  to  begin  from  scratch. 

TSiree  major  inter-related  trends  are  discernible  and  should  give  direction  to 
the  plannirig  for  participation  in  the  information  management  area: 

.  A  definite  shift  from  hardware  to  software  orientation; 

.  An  ^increase  In  amount,  quallly  and  depth  of  user  requirement 
research; 

.  Some  changes  in  the  conceptualization  of  the  information  manage¬ 
ment  field  \dsich  may  lead  to  a  shift  frcm  ccmpaient  orientation 
to  a  system  approach. 

Only  about  10^^  of  the  total  studies  in  information  management  are  devoted  to 
equipment  research  per  se.  As  has  been  true  of  much  system  design  and  research 
in  the  past,  experimentation  with  hardware  problems  took  place  before  the  man- 


This  last-mentioned  l^pe  of  user  needs  study  may  lead  to  a  clarification  of  the 
nature  and  formulation  of  the  questions  ^lich  the  researcher  and/or  decision- 
maker  has  to  put  to  the  information  store.  The  decision  vhether  the  subject 
matter  is  to  be  recorded  at  all  (selection  for  input),  whether  it  is  to  be 
recorded  and  retrieved  in  the  form  of  total  text  in  natural  language,  or  as 
an  abstract,  or  through  an  index  of  key  vords,  unit  terms,  etc. ,  depends  mainly 
on  the  type  of  service  to  be  provided.  2h  addition,  the  method  for  organizing 
the  subject  matter  is  governed  to  a  great  extent  by  its  nature,  i.e.,  does  it 
cover  an  established  set  of  fewits  or  ideas,  hypotheses  and  notions,  or  a  mixture 
of  these? 

It  thus  becomes  clear  how  closely  the  different  functions  such  as  the  selection 
of  material  for  input  to  the  store,  the  storage  organization,  the  search  stra¬ 
tegy,  and  the  request  formulation  are  tied  to  the  exploration  of  different  depth 
probes  into  the  User  Needs  problem  area. 

Because  user  requirements  influence  all  phases  of  information  management  research, 
they  must  be  viewed  as  the  criterion  framework  for  each  of  the  five  functions  dis¬ 
cussed  earlier,  i.e.,  selection  for  input,  reduction,  storage,  search  strategy  and 
request  formulation  (display  format  can  be  included  here).  The  explorations  of 
problem  areas  and  methodology  should  meet  specific  criteria  made  explicit  by  user 
requirement  research,  Equipnent  research  will  probably  also  have  to  be  selected 
and  reported  on  for  each  of  these  functions.  Therefore,  a  type  of  schema  can  be 
proposed  which  should  reflect  desirable  and  growing  trends  in  the  conceptualiza¬ 
tion  of  the  field.  Figure  2  presents  a  projection  toward  this  next  step  of  the 
state-of-the-art  stud^.  If  the  pulse  of  change  is  felt  correctly,  user  require¬ 
ments  and  needs  will  be  the  guide  to  research  activities  for  central  problem 
areas  (examples  listed)  with  respect  to  the  five  functions.  Equipaent  research 
will  €Liso  occur  and  be  reported  in  connection  with  these  functions. 


